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[57] ABSTRACI‘ 
A metallic layer is removed from a coated glass surface 
(3) by subjecting the coated glass to the abrasive action 
of a stripping wheel (7) comprising a particulate abra 
sive in a porous matrix of polyvinyl formal. 

6 Claims, 1 Drawing Figure 
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TREATMENT OF COATED GLASS 

This invention relates to the treatment of coated 
glass, and in particular to at least partially removing a 
metallic coating layer from a coated glass surface. 

It is known to embody in multiple glazing units glass 
sheets having a coating which re?ects long-wave infra 
red radiation incident on the glass, whilst allowing 
short-wave infra-red radiation and visible radiation to 
pass through the glass. One such coating may include a 
copper layer and a protective layer of tin oxide and/or 
titanium oxide. 
When embodying such coated glass sheets in multiple 

glazing units, it has been found desirable to remove at 
least partially the coating from a marginal band of the 
coated glass surface in order to obtain a good edge seal. 
One sealing method which is employed is described in 
Canadian Pat. No. 1,055,682 for the manufacture of a 
multiple-glazed window unit having a heat-cured pe 
ripheral seal produced by curing by radiant heat a dark 
coloured, heat~curable sealing material, for example 
black polysulphide rubber. 

It has been found that the edge seals produced when 
the sealing material is applied directly to the metallic 
coating on a glass surface, may have weaknesses due to 
bonding de?ciencies, and that the efficiency of bonding 
to produce good edge seals can be greatly increased by 
preparing the coated glass sheet by subjecting a mar 
ginal band of the coated surface of the sheet to the 
action of an abrasive material. 
By removing the metallic layer, although not neces 

sarily removing underlying oxide layers, the ef?ciency 
of sealing is greatly enhanced. Sealing problems remain 
however when there is a metallic residue on the treated 
glass surface. 
Many abrasive materials have been tried, usually in 

the form of an abrasive wheel. For example the follow 
ing wheel types were tried: 
1. A ?ap wheel comprising a NYLON (Trade Mark) 
matrix in the form of radial ?aps with aluminium 
oxide or silicon carbide abrasive. 

2. A convolute wheel comprising NYLON (Trade 
Mark) matrix convolutely wound to form the wheel 
and incorporating an aluminium oxide or silicon car 
bide abrasive. 

3. A wheel formed from NYLON (Trade Mark) sheets 
incorporating aluminium oxide or silicon carbide 
abrasive and bonded together to form a laminated 
board from which wheels are punched. 

. A diamond wheel comprising diamond dust abrasive 
in an epoxy resin. 

5. A composition wheel comprising aluminium oxide or 
silicon carbide abrasive bonded into natural or syn 
thetic rubber, sometimes with sisal or similar rein 
forcing ?bres. 
However, it was found that the seals obtained from 

coated glass panes abraded with these wheels were 
unsatisfactory, and the de?ciencies were traced to very 
small amounts of metal of the metallic coating layer and 
small amounts of nitrogen-containing organic matter 
remaining on the abraded surface. 
The ef?cacy of these wheels was assessed in terms of 

the treatment of a glass surface having a coating includ 
ing metallic copper. The assessment was in terms of 
residual copper measured in mg/m2, and residual nitro 
gen in atomic %. The residual nitrogen gives an indica 
tion of the level of organic matter at the stripped sur 
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2 
face, which organic matter may originate from the abra 
sive material. 
Both residual metal and any such organic matter are 

likely to constitute a weak link in an eventual edge seal. 
Upper limits of acceptability were set at 10 mg/m2 of 
residual copper and 2% organic nitrogen. 
Most of the wheel types set out above failed to satisfy 

this requirement, as set out in the comparative table at 
the end of this description. Additionally some of the 
wheel types were unsuitable because of high wear rates 
of the abrasive material, scratching of the glass, and 
bouncing at acceptable speeds of traverse of the glass 
against the wheel due possibly to the rigidity of the 
wheel material. 

Further some of the wheels were most effective when 
used in conjunction with a water spray directed at the 
stripping area. However the presence of water during 
the edge treatment can lead to deterioration of the coat 
ing on the glass surface. 
For good results therefore it was found that a number 

of points were important, as follows: 
1. Dry working. 
2. Low metallic residue. 
3. Low residual organic nitrogen. 
4. Acceptable speed of traverse of the glass sheet rela 

tive to the stripping material. 
It was found that a selected class of stripping materi 

als were particularly suitable for satisfying these re 
quirements, and the invention provides a method of 
removing a metallic coating layer from a coated glass 
surface, comprising subjecting the coated glass surface 
to the abrasive action of a stripping material comprising 
particulate abrasive in a porous matrix of polyvinyl 
formal. 
More particularly the invention comprises subjecting 

the coated glass surface to the abrasive action of a rotat 
ing stripping wheel comprising fused alumina abrasive 
grit in a porous matrix of polyvinyl formal. 
For preparing a coated glass sheet which is to be 

edge'sealed into a multiple glazing unit, a marginal band 
of the coated glass surface is subjected to the abrasive 
action of the stripping material to prepare the sheet for 
edge sealing. 
The invention also comprehends a coated glass sheet 

which has been treated by the method of the invention, 
in particular a sheet whose coated surface has a mar 
ginal band which has been treated by the method of the 
invention. 
An embodiment of the invention will now be de 

scribed, by way of example, with reference to the ac 
companying drawing which illustrates diagrammati 
cally, by way of example, the removal of a metallic 
coating from one margin of a coated glass sheet by the 
method of the invention. 

Referring to the drawing, a sheet of glass 1 which is 
to be edge-sealed into a multiple glazing unit, is placed 
on a variable speed conveyor 2, with the coated surface 
3 of the glass uppermost. The coating 3 is a multi-layer 
coating which comprises for example the following 
layers: 
1. A tin oxide layer on the glass surface. 
2. A layer of titanium oxide on the tin oxide layer. 
3. A copper layer. 
4. A second titanium oxide layer on the copper layer. 
5. An outer protective tin oxide layer. 

Layers 1 and 2 serve to promote adhesion of the 
copper layer to the glass, and layers 4 and 5 protect the 
copper layer. 
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The purpose of the invention is to remove at least the 
copper layer, but total removal of the underlying tita 
nium oxide and tin oxide layers is not essential. 
The total thickness of the coating may be 110 nm, and 

removal of the top 60 nm of this coating would ensure 
removal of the copper layer. 
Mounted above one edge of the conveyor 2 is a pivot 

ing wheel head 4 on a shaft 5. One arm of the head 4 
carries an electric motor 6 on whose output shaft a 
rotating stripping wheel 7 is mounted for rotation at a 
linear surface speed of 5 to 40 m/s. The wheel head is 
positioned through an abutment 8 which bears against 
an adjustable cam, not shown, due to the action of 
weights 9 which are used to load the weighting of the 
wheel 7 on to the glass surface. A load of 2 Kg may be 
applied by the weights 9 to ensure that in the time taken 
by the sheet to traverse beneath the wheel, a required 
depth is stripped from the surface layers of the coating 

The wheel is an abrasive wheel of resilient material 
comprising fused alumina abrasive grit in a porous ma 
trix of polyvinyl fonnal. Suitable wheels are Kanebo 
PVA Woodworking Wheels, of outside diameter 200 
mm, made by Kanebo Synthetic Chemicals Limited, of 
3—80, Tombuckicko l-Chome, Miyakojima-Ku, Osaka 
534, Japan. 
The position of the glass sheet 1 on the conveyor 2 

was adjusted so that a material band of the coated sur 
face 13 mm wide was subjected to the abrasive action of 
the cylindrical outer surface of the wheel 7. 
The motor 6 was set to give a linear surface speed of 

the wheel 7 of approximately 30 m/s. The speed of the 
conveyor was 0.17 m/s. 

After treatment the abraded surface was tested for 
copper by atomic absorption spectroscopy. The aver 
age copper level was 2 mg/mz. The wheel ran without 
bounce or “judder” and there was no observable 
scratching of the glass. 
Each margin of the coated glass surface was treated 

in the same way and the treated marginal band around 
the glass sheet was substantially free from metallic ma 
terial and was suitable for edge-sealing in the manner 
described above. High quality edge seals were pro 
duced without weaknesses which had been observed 
hitherto. 
The method has also been used for at least partially 

removing coatings which include layers of other metals, 
for example silver and gold layers. 
The advantageous selection, as stripping material, of 

a porous matrix of a polyvinyl formal as a carrier for 
particulate abrasive is illustrated in the following table 
which sets out results obtained using the ?ve wheels, 
referred to above, which were found to be unsatisfac 
tory, and a wheel according to the invention. In each 
case, the linear surface speed of the wheel was approxi 
mately 30 m/s and the conveyor speed was 0.17 m/s. 
The results are in terms of residual copper and residual 
organic nitrogen, when each wheel had been used to 
strip a copper coating of the kind also referred to above, 
and the abraded surface had been examined by atomic 
absorption spectroscopy for residual copper and elec 
tron spectroscopy for chemical analysis for residual 
nitrogen. 
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Residual Residual 
Copper v\litrogen 

Wheel Type Composition img/mz) iatomic %) 

l. NYLON (Trade 27 '0 
Mark) flap wheel 
with abrasive 

2. NYLON (Trade 13 
Mark) convolute 
with abrasive 

3. NYLON (Trade ’ .' 
Mark) laminate 
with abrasive 

4. Diamond Wheel 1 1 ‘Ill 
5. Rubber/abrasive 2 iii 

composition 
wheel 

6. Polyvinyl 3 iii 
formal matrix 
with abrasive 

Wheel No. 5, the composition wheel comprising par 
ticulate abrasive bonded into rubber gave satisfactory 
results in terms of the residual copper and residual nitro 
gen at the stripped surface, but was unsatisfactory be 
cause it was too hard and rigid and was inclined to 
bounce. 

A The test procedure, as described above, was repeated 
using the wheel in accordance with the invention to 
abrade a glass surface bearing a coating consisting of a 
layer of silver sandwiched between two layers of metal 
oxide. A satisfactory result was obtained, with the 
abraded surface having a residual silver content of 2 
rng/m2 and no residual nitrogen. 
What is claimed is: 
1. A method of removing a metallic coating layer 

from a coated glass surface, comprising subjecting the 
metallic coating layer to the abrasive action of a surface 
of a stripping material which surface comprises a partic 
ulate abrasive carried in a porous matrix of polyvinyl 
formal. ' 

2. A method according to claim 1 of removing a 
copper coating layer from a coated glass surface. com 
prising subjecting the copper coating layer to an abra 
sive action of a surface of a stripping material which 
surface comprises a particulate abrasive carried in a 
porous matrix of polyvinyl formal to remove the copper 
coating layer with no more than 10 mg/m2 of residual 
copper and no more than 2% of residual organic nitro 
gen remaining on the glass surface. 

3. A method of removing a metallic coating layer 
from a coated glass surface, comprising subjecting the 
metallic coating layer to the abrasive action of the sur 
face of a rotating stripping wheel which surface com 
prises fused alumina abrasive grit carried in a porous 
matrix of polyvinyl formal. 

4. A method of preparing a coated glass sheet having 
a metallic coating layer which sheet is to be edge-sealed 
into a multiple glazing unit, comprising subjecting a 
marginal band of the metallic coating layer to the abra 
sive action of a surface of a stripping material which 
surface comprises a particulate abrasive carried in a 
porous matrix of polyvinyl formal, to prepare the sheet 
for edge-sealing. 

5. A method according to claim 4, comprising sub 
jecting the marginal band of the metallic coating layer 
to the abrasive action of the surface of a rotating strip 
ping wheel which surface comprises fused alumina 
abrasive grit carried in a porous matrix of polyvinyl 
formal. 
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6. A method according to claim 5 of preparing a 
coated glass sheet which is to be edge-sealed into a 
multiple glazing unit, comprising subjecting a marginal 
band of a copper coating layer to the abrasive action of 
a rotating stripping wheel whose surface comprises 
fused alumina abrasive grit carried in a porous matrix of 
polyvinyl formal to remove the copper coating layer 
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with no more than 10 mg/m2 of residual copper and no 

more than 2% of residual organic nitrogen remaining 
on the abraded material band of the glass surface, the 
rotating stripping wheel when rotating at a linear sur 
face speed of 5 to 40 m/s, running without bounce. 
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